
IN THE U.S. PATENT AND TRADEMARK OFFICE 



PATENT 
3313-1009P 



Applicant : 



LIAW, Shion-Hau et al . 



Conf . : 



Appl . No . : 



10/607,200 



Group : 



Filed: 



June 27, 2 003 



Examiner: 



For: 



NON- VOLATILE SRAM CELL 



LETTER 



Commissioner for Patents 



September 4, 2003 



P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. 
§ 1.55(a), the applicant(s) hereby claim(s) the right of 
priority based on the following application (s) : 

Country Application No. Filed 

TAIWAN, R.O.C. 091114287 June 28, 2002 



A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



A 




P.O. Box 747 ' 
Falls Church, VA 22040-0747 
(703) 205-8000 



KM/sll 
3313-1009P 



Attachment (s) 



(Rev. 04/29/03) 
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INTELLECTUAL PROPERTY OFFICE 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 




This is to certify that annexed is a true copy from the records of this 
office of the application as originally filed which is identified hereunder 



* ft a 

Application Date 



&7t 2002 if- 06 ^ 28 a 



f t t t : 091114287 

Application No. 

Applicant(s) 



Director General 

* * ± 




fX9«i : ©it 
Issue Date 



Serial No. 



2003 



09220599390 
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* * Hfl # * II - It # # # *fe # J§ fit * # tL 'It *t te. 
•It J& ' A - -fc % * * *.H*#f£*J9&Jtettt&'l*Jlfe ' & * 

+ ' ^ t ft ^ A A ' x 

.£ £ « m # # # -it ft * * it t # t 4i 5. # * # 
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.3L^&Wi$LW (1) 

*• # H £ M ^ - * #■ 1 * # ^ te. % it ^ tt -it ife ' # 

*j *. - * # # * f 1 it i # ^ -it it 4l fa -it ife • 
[ * «w * * 3 

#1- ' a jtb * * t a -it # ^ *. «t * *fc ^ * * 

.itjft ' »T '> & Ifc m : Bi ^ # H ta *lt flft. ( Random- Access 
Memory) * $ H fa -It It ( Serial Access Memory) - 

1*3 . ■# 3*. tg, -tfe flt ( Content Access Memory) ° 

( cell) #f ^ J& #J I* ?'J ' #-*7tT«#-4fc7tttifc#: ° 

Hi ' rtfait*te»ftX#*Bt*#*«. 'It It ( Random 
Access Memory, RAM) > # #] ^ ^ It fa 'It ft ( Read Only 
Memory, ROM) ° RAM#j ± ft 'ft ^^^P+t^-^it^^- 
5l ft *P *I IS] ' is. & & ft A t t « * ^ ' flt * #J W # *P 
♦ it ' 3£2H*##*B*.*##*fe ( volatile) ■ #t A 
tft f & - f$ # ' # & & RAMt #j W ^4 tJL £l 7 » ffi: # 3fc >£. 

ROMt ^fif^«-i«# ' * a « * m m ft $ • m « 

R0M-& ^ 34 & # '14. fa 'It ft ( Nonvolatile Memory) - 

a itb » 4fe ft ta *lt tt #J #t # # '1-4 & # * '14 ( vo 1 a t i 1 e) 

jSl # # # -14 ( nonvolati le) ' ^ f §^ i §J 

«. £ t ft Hfl H ' # # # '14 fa it It ^ fa -It t 34 to # 4 * 
« # - # * '14 fa 'ft *W#l6fit*##tia«ft ( SRAM) M % 
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•i (2) j 

1 A # #■ 'It tt ( DRAM) * ft & ' # # «■ *k ta -ft ft * 
tf te, fife It ( ROM) - *ra3,"*Hf&*tt ( PROM) - -r & 
^T*A-^*"fe«* ( EPROM) * % + 

fife tt ( EEPROM) - a it ft M tt fit tt ( flash) • & t ROM* 
X A. t # ' * mi* at ' EPROM^ ffi *b ^ * H afc * 

# EEPROMl'J 2<J ffl <f £ at t 34 0 

* ^ fit ft # fit tt * & % # 4 ^ # t <Hj # » 

H £° ft #r Cft is -tt###te#Jftfit&##.t& -It tt 
( Non-volatile SRAM, nvSRAM) a ^ RAM^b * #j m f'J ' 
ate A RAM#j A A - B*-*.-*^#^,*TH*6«iit-OLj. 
AJ^*.*«?fc*.^**«»*.aii ' - s t' f I * # 4 ^ '( 
t * # * % $ & & iL gp # ft ^ <If 38 T ' #t#^te,']t ttt#j 
f- «. ♦ iL gp it • ^ it It 'ft ^ T ' «. ffl nvSRAM^p * - 
^ it ft ft * * 2r $ > e. * * tia *P 3* ' 

JP- it ' - ^ * # # «■ W '!± fid la fit * Tt ' * t SR AM#J £P ^ 

# f * f i f I a| . ffl^^Bf##Lt^ ' # # # # '14 IB 'It 
tL$$ ft g>j ffla^«»«^Bf«#*j|4 ' J£ JL f; & # M 

ft 41 ' T«JH t # 41 5»J SRAM#J «P ^ t ° 

it tt nvSRAM^L flf«--L6<;-^it#a**.!J&Sl49E.«** 
$ £l £ #^ it & fi(r Jfr t #t « # 5-i # # #- ft tt «, -It 
tg t ' H&3*"&##itdl-tt'lfeifc**#teAfi(l nvSRAM » ( 

# ^ tt # 1 Bt ft # S*. fB -It tt ( Non-volatile Static 
Random Access Memory with High Speed STORE 




% 5 I 



.5- > WHLW (3) 

Capabi 1 ity) » & % *»J ft S R A Mis 'It jfe « A - nv eel 1*. &l 
j& - nvSRAM > 3k *»] n - «E ® % * # £ Bfr « # t # &t #7 ^ * -J 

«- ^ # ^ * - * # *f ^ # # # # & ^ m m m # *& « it *& 

fife ' & #T « ffi #J € h b b tt *t S ^ » J- # Jfc it £ tb & 
I & W % & U i& J . 

m jl m it ' # a ^ ^ £ # s ^ ^ & ^ - & # # # ist 
^ # Jft le, -It It ^ ttL -it m ' *I ffl - # .IS F4 * # ^ ts 'It 14 te, 'It 
jfe ( SRAM cell) a it - f; ^ ^ »r *jl £ & n te, -it & t e. 'ft 
Ik ( EEPROM eel 1) 'gi^fe.j&-#rfi«jf& -It Jfe ' # #r #J 
ta t f a ^ f m ^ # f ^ t I: t f I a # ^ Mi # ft ' 

ft <t 2* $ & M ' ' ♦ * « # # & Pi #fc # ^ ItL 'It It «. 'It 

jafe t fid t 34 « # t h£ ^ a " # t| t& -it it •% & t » 
ij.>itnii.t^i^ ' m- = t © 4i M. ±- it 4^ # m & # 
^ te, 'it it 'tt jfe t ' tt*4t<isni#ii 'it to 'it Jfe 

t ^ f ft @ ^ t i # & ^ $ & • 

6Tf B a a f ttL <|& * 7G ^ m & #1 % 'It It a B a )\ * >^ 
2]:§:^6<|^]&^tt$*^A&5&*af$ ' @ itb it & m * ^ ^7 ^ 

# i€ # ^ &L ^ & *t ft. % $k ' iH ft % % ^ -f- # ^ w 

m ^ s it jt t fid i& -it it - % - <m % m & m cmos^ t §dt# 

fi^#JSBt^i#*.«.««^t#jLB$^.>S^^^fe^ . it ^ ^ 
ffl ^ « € >fc ^ ^ ^ # « 5* fid # ie> tt ft t ° 
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s- - &wnw (4) 

# # # '1-4 Pit & # ^ «& 'It It e 'It J& ' * ^ Ji it 4L # .1 P4 & # 

ta -it m. is 'ft ^. 7L ^ - ^ # - n to it ( i bit) # t& -it 

& - >f@ to it ( 1 bit) &j tt 'It 31 # ' ® itb > *f afc $ i*t 

it ' & # 9t *& 'it it t #■ to 7t # t .^r « jl sp « # $i n 
M k-'fr 3..^ m k £ n.ia -it if ts. -it j& + ' # - to it # 

A - to it ( Bit By Bi t) ft # # # 44 tt -It It #J * a -It & • 
& it ■ -t it s #j ' 4^ «■ a £ fir & & ■#) '■ # # 4± m tt * # 9l te. 
•It ft le. ;lt i & # # & P4 m # 3*. 7L a A - # # # 

It tii 'It * 7L ' & t#Hftft#3fc*7fcfltt*-3££3&*t 

# - to it #J t # - >& # t£ - to it t # ' Jt -i- # m - to 

it t ^4 5. t* si * as. % ; ft##*tete.te*7c*«#IIHi.& 

# ^ ia -it Jf- it ii ft > J8«£.f;afc>8&itfr ' # # m P4 4* # 

Jf it t t* - to it t # ^ # # # *& <tt * it » Ji ^ t % 
$ ^ ^ ' ^ i£ - to it W ^ & # ^ # # ^ «li le. -It f- it t > ^ 
m 4: ^ vfe j 4l » ^fl - to it t ^ 5. # ^ Pi a # ^ 

it ° 

^ Is t T : 

[ # 4l n *o m ] 

^ T ^ ^ i & n m tf 6fj it. e ' a T « SRAM cell ( # 
]g f4 ^ ft # it ) $1 ^ # # H Pit & # ^ t£ 'It ft fcL 'It JSfe ' ffo 

^ # * a 'ft # jfe ^ % #. ^ a ^ # tf te, 'ft ft te. 'ft ^ m a 
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.s-^&wnw (5) 

EEPROM cell*.**"* • it t ' fctt * £ # Pp flr If # # # 
•tt ' & ffij jfr EEPROM eel life - # a nv ce 1 1 ( «. 4fc * tc, ) #. 
14 , Jt t nv?p ^ # # # ( Non-Volat i 1 e) • ft # *B ff\ 
% % tt # # # 'It # £ F4 ft # 9t *& 'It It fl»J « nvSRAM3^ m • 
r n 1K j ^ ^ , ^ ^ a ^ #f ^ % #j nvSRAMtt & /& € 

ffi • ( Bit Line) ^ ^ i£ JMt ±t t 

t # tt SRAM cell 10 > * - -fit it t #f tt «, -It ^ # ' T ^ 

& # « — 4fc ft tt t #!■ ' Ji * -5W 4! tt H£ nq t ' #c ft t * ^ 

£ *h ' n'vSRAM* & # * — nv cell 20' 

J* it "« # SRAM ee l 1 1 0t tt t ' M A * f * $ tt Bf 
£ ' T*1fftte^*nv cell 20+ ' t * ft 41 Jfc Hfr . 

# Jfr * *t EJ ft fJ SRAM cell lOt • 

*o H #r 7F ' SRAM ce 1 1 1 & & * ^ 48 t a a a ft ( £ - « 

a a a It Ql * - H B a a tt Q2: % =. t a B a It Q3^ « € a a a It Q4^ 
Jjl 5- % a a a It Q 5 - % X % a a a ft Q 6) > * - & * « A tt * # tt 

- Ol to f a 'It 7t ' #> W - # CMOS^ ft H ( Inverter) it # 
& jt BL m (Flip Flop) • *a 'It Ip ft N 1 - N 2^ M it - # 

# ^ I! a a a It ft % # 4ft- W ' ^ »J A * i t a a a tt Q 5 - $ ^ « a a a 

tt Q6 ' Q5 > Q6#WJjf£i£*^ & ( Word Line) » jg. £ Ql ^ 
Q 2fln ^ 44 to «Sl ( Bit Line) 4l W it ^ft.tf % - I A f # ^ # 
it . % t Q3^- Q4^, Pit it |L 4- € a a a It ( pMOS) » Ql* Q2 
A nilil^ftf f a 9 af (nMOS) > Ql* Q3^ Q2^ Q4^ *J ita. j& 
CMOS^ ft £ • 
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i - 3M>m«8 (6) 

Ql - Q3fid m 4£ ( Gate) H Q2 * Q4fid ( Drain) *l 

# ' Q2 > Q4fid *4 M & A Ql * Q3fid 31 & *a ^ ' Q3 - Q4fid % & 
( Source) & € % £ Vcc » Q Q2fid & « I'J # it ■ # 
t # l#t ( latch) 4 SRAM cell lOt ^ ' Q 2%, ON' QlJb 
OFF • Ip ,li Nlf 1 I; Vcc v N2f £ & 0 - # > t Ql£ OFF** 
Q2^ OM > I'J *i f}- Jfc -ft & ft # m # SRAM eel It • 
• ■% JE. % bb it Q5A '% ^ '-k a a B It Q6fid M-& it * f>] ^ It » 
( ^ ^ ^ ) S'J ^ #J it $'J Ip 3ft N N2 551 ■ >j& ) 

^ #J it ^ ^ it It » Q5J|Q6fid # ffl ]§l M IH ' . * & ifc 1 * 
ONfid ^ ' t ^4 T «. # * ^ it It # iH is -i- ' £■ 0N|a OFFfid 
^ & #> * ^ It -t fid 1ft 3fc m ^ ° # ^ It fid € M £l ^ ( 
^-ffc-)'i$ Q5- Q6*t tr M 0 H * ^ It * - to. 

nv cell 20t&^*i3M® / >iiF$ ( split gate) ^1 
a a a It ' # »] % % -t t b b b It Q7^ $ a t B a a ^ Q8- % - m A 

# te. -it & & fid € b b b It » # * € ^ # * fid 2r s£ JW- t *4 
IS. 'It ffl & & ft fal fid >f ffl ( f loat ing gate) - t ' 
Q7 - Q8fid %L m W ^ *a & ( Vcg) '.£-3fc#L'&*£.-*& ( Vpp 
) > ffa Q 7 fid i3L ^ it ^ I'J Ip JS; N 1 > Q 8fid ^ it # $'J Sp jSfe N 2 - 
^ I t B a B It Q7 - Q8fifj m. & ® SRAM cell 1 Ot 12. 'ft 
fid.W ^4 # M # & Nl#| N2t ' ® itb i& ffi ^ # 1 b s b ^ ^ Q7^ 

« T # £ -is te. 'It Jife fid # ^ ^ ^ ^ it it - # fid i& o ^ 

# A ^ # # # *ji # H fst 4ft # ^ «a 'It ft <a 'It jfe T a 5^ 




.i*#93tt,»fl (7) 

ft ft ^ jl ft % ^ > *T « « 3^ # ft % -X- ^ « i* • «T# 

* a jl ft % ft 3>tfc ft % ± - 

&fl4fc*ft--Mi*jeSL*&*.ifc4t#1*- f f $ - M * ^ 
f ^ Bit ' fe^J b 9 b )i t nv cell 20^#^^t^f 

# * 19 ft J. SRAM cell 1 Ot • 

itb #j % B B a flt Q3^ Q4#j ft ft * £ Vcc = l~ 201 ft » ^ * 
t 1 Vwl= 0^ # » * . itb ' SRAM eel 1 . .l(Mt.#L it $L - nv 
cell 20t 4S f'J ffl € M Vcg=4~ frR # ' a* ^ € M Vpp = 4~ 
6^ 41 • -L i& € M # ^ & ffi T ' _L - ^ f ft $ & ft m ^ 
##}t34^&#Lnv cell 2 Oej 4JL JL SRAM cell 1 Ot ° 

f t 41 3. SRAM eel 1 10t ^ ft ' t f il^r nv 

cell 2 0#j ^ & 4b > * Bp ^ nv cell 2 0t t #J ftfe- ' « # 

f ^ nv ce 1 T 2 0* # « ^ *'J ffl -fc ffl & ft * W #J $ 
f ^ £ ' ^ & € ^ a F-Nl* it 3, f it. Oxide^ t A & J. ft 
ft ' ft # ^ 4 t f ft&f) f f 6 ^ # ^ I -t f la f Q7^ $ 
f la t Q8t ' Vcg = -4~-6-R# ' ft ft # <t Jl Vpp=8~ 1 0^ 
ft » ffij SRAM cell 10#j V c c = 2 . 5 - 3 . 54fc # ' Vss = 0^^ » ^ 
Ml € S Vwl = 0#. # ° 

3» fa %L 'It 7t 1 0 > 2 0#, £ $3 fa 35 ^ 'It * ' .# fF 

^ & $1 *b ift * ° <fc ' * SRAM cell 1 O^L it. 4t P4 
*#|tt*S#^^ ' n v cell 2 OfE, 'It J& i& 21 ^ # SB S3 
(OFF) 6«j tf£ & > ffij # nv cell 2 0^ i£ 4t #t ^ #1- Jif W 34 EJ 
41 51 SRAMfti -It J& t Bf • SRAM cell* & % M ft (OFF)#i & • 




£ 10 X 



i*#gjtfc«« (8) 

B jtb > # SRAM^- ifc4T-*fctt|**-##Bfr ' ft tt *I M ft t £ 

Vc g =o^ # > ffo & m % m vpp* *ft&ftifc(«*j|,(Mfc# 

) • a ^ $ M f JE Vcg = 0^ # » /tf a nv eel 1 20* M H R 
& ' nv cell 2 O^F # * H aft. A i§ ' 4t SRAM cell lOTtti 

# # # • 

t € ft # fcl H A *J i>J f » # ^ efr » ♦ it- Bp # # is # 
^tf'jmt ' *i *p NVRAM^l Sp. ft SRAM eel 1 10+ #J t #* A" . 
Bp ft # v 

■ #L SRAM eel 1 10« # f»] nv eel 1 2 0+ ^ * ft t ^ S 
SRAM cell 10+ H dj > Ji f f # t A nv cell 20+ » ^ 
5p f . nv cell 1 0^ % ^ tfj # ft o f 

t * t nv cell 20i£ 4r ^ # ^ > nv cell 2 0& f <] 
W ^ t S Vcg = 8~10^4| ' if if I Vpp = 4~6t# • ft SRAM 
cell 10#j Vwl = 0^t # ' Vcc = 2. 5-3. bik ft • ^ ,^ t ifc f S 
^^!T3| ; fT|A## ( Programming Operation) ° 

# SRAM+ #t # 6* t # * I8f ( Nl*. » « « ^ ^ * N2& 0 

ft ) - f S Nit I li Vcc= 2. 5-3. ft » ® *b Vpp^ VN1 
^ f I I A I 0 . 5#t # J- 2 . 5#t # > 

3$ ]8l # * ft ^ ' «faQ7*MJn!!,a*t-f#* ' S *b Q 743 
If^L ERASE STATE ( -ft nv c e 1 18. # & t *4 ) • # tj- # Q8 

* # m Vpp^ VN2f £ £ 4~ 6*. ft • Tt^^tfll ' 
ftftQ8«i*MJ:*tfi|A • ip**PROGRAMIMG STATE ( ft 
^ nv eel 1# % % # ) - S *b • Q 1% ERASE STATE' Q8^, 
PROGRAM IMG STATE' ft 1# X ^ • 




* 11 X 



i (9) 

t SRAMt #j data = OBf ( Nlfc (Hfc & - N 2^ It I $ & 
) ■ Ip ft N2« £ & A 2. 5#L # 5. 3. 54fc # > B *b VppH VN2^ 
tllAft* 0. # ~ 2. 5#. # ' ft # Q8& ERASE 
STATE' *s # ft Q7ib PROGRMAING STATE' >ft Ott X ^ • 

_h #r it • t % ft M K ' t i SRAM cell 1 0& ^ nv 

cell 2 0+ ' & & & SRAM+ #1 ft ft B A « » «H> ft fln $ 
° \ 

g nv cell 2 0+ j& # # % EJ SRAM eel 1 10+ > $L % Vt 
nv ee l 1 2 0+ tft * *4 • EJ 41 # # ft t ft A 4 #r ft. 41 
t f « itfi" ' « T t a l 0* It 34 41 5. SRAM eel 1# # 

# i& ^ « ( 

it ' f'J W # <t Jl Vcg = 4~6^t # ' ft ^ g) f Jl 
Vpp=4~6^# ' SRAM cell 1 0#j Vwl = (Hfc# ■ Vcc=l~2^ 

# • itb > ^ f J F ? 1 &f) f 1 f t 4 ~ frffc # ' fta^tilfrS 
W # -Mf - 

f nv eel 1 2 0^ # ft ft H$ • 9 -fc € A It Q7J^ ERASE , 
STATE' % ^ % e a a ft Q8J*/ PROGRAMMING STATE' & ^ Q7+ & 
t >£ ^ ' m it j& ^ it ( ON) R m ' QW € -f- >i ' & * 
3- it ( OFF) fc m ' € 35. >7r L £ ' Q8I-J & t 3fL S*L iU ' ^ 

«■ ft # f ft N 1*. % JL $ t JE ' N 2& 4& % m ' * ft ft lEI 
41 5- SRAM eel 1 10+ - 

f nv cell 2(ffi ft ft ft 0*$ > % -t % a a a « Q7J*, 
PROGRAMMING STATE' $ t a a a flt Q8^, ERASE STATE' * ^ " 
Q7+ M % 4.3. a - S Jfc^f il ( OFF) ^ m ' Q8& 1 ^ >i 
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i * -SHHUtM (10) 

7v » ^ * $. if ( ON) H£ J& ' Q7& t 3ft. Sft. dj ' Q8X>J * € Sft. Sft. 1 

* ' 4a # ft. # lp ft Nl€ £ % 0#. # ' N2£ ' ft 
t «■ 0© J. SRAM cell 1 Ot ° • 

^ # b£ it fb - 34 #r ^ # # # '14 # 1 # II tt. 'It 

Jfe ' ft. # € ft $ & . *#«Bl*fc#*.fe.*Jlfet6«F**l- 

^&a«»*^fl&«*. ' jl * a* # - $L 7t #j if- n & # ^ 
t& 'It «" ta #t' Jfe n % - n h m - fa ?t te, -it ^. 7t ' ft. # * i & 

& « # -* ' J. # H fit a # it > ^ & - iSL 7t n 

^-fayt^^A^^n ' "« ^ « # * t* *. t # ' # 

ft * * W a * it 4i *t * & W i% * *» -t- ' 'ft & Jfc # 
ffl a m t i t 8 ^ ' ^^r^f^a^^L#^ ' ^ E i i f ^ 
4l j|t # ft B ft ' fT^ilp^Jlft^-l^.' @ jfc # */§ 

41 * *>j « tft ig, m & * ^tsLB^t^^^tti- #a «, b m * ^ 

* * * • 





% 14 K 



-#H^^#^^7L ■ fflaSft4t#i|fcl4fc7G ( 1 bit 

) ft * ^ - * « # tt Hi it f # » i£ J. # a£ t* Hi to f- 

# &d it f # # ; jbl 

- # # * '14 ia -It * 7b ' I^tt#j6fil*#^<&*^-7b 

Hi to #j.~t # * * & «. ' ^ # tt UiL 

to t # ( ^ # # # ) ' & t « .4 m & M '4l ' 0 41 i* - to 

70 t *t «* » B fit ft # ^ * 7t t ( 0 41 # ^ ) ' it 

41 4ft # & & 4JL ' f f tHi##f ft te. -It * it t vt ifc 
( >f ^ # ^ ) • 

2. *»t***ii&a* uf/niti # # # '14 # m si * # «. 

•It A ta -It Jfe ' **tt#Hl4*#^#ifc + J5.&^#-# 
5. 1 a 1 ^ i@ Nil I ^ f f a 9 a f ( nMOS) . It 

nMOS#j W >fe 4~ ii 4£ # - ^ & ° 

3. *»t***JJ6il.* l3Smit^##*4i#Hfit*#*.te 
•It flt. fa 'It « ' * t * # # # '14 fa 'it * to it & ^ # #9 « ^ 
£L M ( split gate) ^ I b b b ^ = 

4. *»t***IftBI* la* flr 5t # # # '14 # j£ El. a # ^ fa 

•It tt t& 'It Jfe ' t « ># «t 4ft ^ ^ ' tt & $ m ^ t A it # 

^ i>j m ^ 1 1 ^ ^ ^ t ^ i 1 1 > & ^ $ m m % a 

5 . *» * tt * *j i& si % - im m ^ # # * -14 # & Rt * # ^ t a 
•it «t f a -it j& ' ^ t t f I f« # ^ f it i .f # ^ . m 
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. ^ H M 3! € a B a tt fid *£ « « fid « £ A (Mfc # > HE ^ fL NQ 3& 
€ b b h It fid % ft £ » * € £ * 0ft^H*ft^t4: - • 

6> tf *^Jf II 1* #T it # # # # II Rt 4ft # * «. 

'It ft f a 'It j& > %r t *t # # # afr . « a- ft M 33 1 a B a It fid & 

*l im fid € £ A a* ^ ^ H M 53 f a a B It 9> ft fid 1 £ • 

7 . ^ t if * ft n m % 1* fiff & # # # *Ii # m fit a # te, 

•It 0 'It Ife ' ^ t EJ 41 # ^ > tt^fifl a a a -«L fid « 

>J M fid « £ # ^ t* £ ffl ^ € a a a It fid ft & f £ • . 

8 . *. t * * *J 1^ m & # # # te fit * # *t ta 
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